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Modern Chemical Materials for the Rubber Industry S0v/63-4-1-4/31

amine is extensively used. Orthotolyl- p -naphthylamine is an
age resistor for synthetic rubbers. Among the alkylphenols the
most effective compounds are of the type 2,4,6-trialky1phenol.
As accelerators of plastication thio-[}-naphthol is very effec-
tive, but also very toxic. Pentachlorothiophenol, di-o-benz-
amidophenyldisulfide and its zinc salt are widely in use. A
special plasticizer for butadiene-styrene and nitrile rubbers
is dimethylphenylparacresol. As plasticizers petroleum pro-
ducts, like asphalt-bitumic substances or chlorinated paraffins,
are employed, as well as rosins, or organic substances, eege
butadiene-akrylonitrile copolymers and alkyl-phenoloaldehyde
resins. Carbon blacks are the most important flllers. They
are produced in different types: NRS which is processed with
difficulty; YeRS which is easily processed; and the medium
type MRS. Orgenic fillers are thermoplastic high-molecular
substances. White fillers are used for the production of
colored rubbers. Silicon fillers, like aerosil, are extreme-
1y pure (S10, 99.99%). Calcium, aluminum and zirconium sili-
Card 2/) cates are also employed. Precipitnted and activated types of
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Modern Chemical Materials for the Rubber Industry SOV/63-4-1-4/51

calcium carbonate are synthetic mineral fillers.
There are 103 references, 35 of which are Soviet, 60 English,
5 German and 3 Japanese.
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FEL'DSHTEYN M.S5.; BYTINGON, I. I., FEVZXER, D M.; STREL'NIKOVA, K.P,;
N, B.A.

Study of a series eof derivatives of-mercaptobenzethiazele and
dimethyldithiecarbamic acid as vulcanization accéleratsrs. Kauch,
i res. 18 no.1:16-21 Ja '59. (MIRA 12*1)

l.Hauchne-issledovatel!skiy institut shinney promyshlennesti.
(Vulclnintion) (Benzethiazele) (Carbamic acid)
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SHISHKONOV, N.S. (Khar'kev); FEL'DSHTEYN, M. 5

Letter te the editer. Kauch, i rez. 18 ne.1l:59 Ja '59.
(MIRA 12:1)

1.0unkhimpren,
(Yalcanization)
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AUTHOR1 Dogadkin, B.A., Eytingon,I.l., Feltdshte , Tarasove Z.Ne,
Gur'yanova, Ye JN., Lin Yang y Klauzen, N.A., and Pevzner/
D.M.

TITLE! Yulcanization of Rubber in the Fresence of Aminomethyl Deri-

vatives of 2-Mercaptobenzo thiazole

PERIODICAL:  Kolloidnyy zhurnal, 1959, Vol XXI, Nr 4, pp 427-435 (USSR)

ABSTRACT: The authors seynthesized a number of compounds, condensation
products of v-mercaptobenzothiazole and formeldehyde with various
amines, to test them as accelerators of vulcanization in mixe
tures of synthetic and natural rubbers, According to the data
of spectral analysis, the chemical structure of these Z2<mercap-
tobenzothiazole derivatives is characterized by the presence
of a -S-G-§- group. The experiments proved that aninomethyl
derivatives of 2-mercaptobenzothiazole are effective accelera-
tors of the vulcenization process. Figure 3 (graph) shows the

Card 1/2  vuleanizing activity of these derivatives in comparison with
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Vulcanization of Rubber in the Presence of Aminomethyl Derivatives of
2= Mercaptobenzothiazole

the effect of sulfenamide accelerators., It was further found
that vulcanization of rubber mixtures with eminomethyl deri-
vatives is cheracterized by higher rates in the initial period
as compared with vulcanization of mixtures containing sulfenamide
accelerators, In comparison with the latter, aminomethyl deri-
vatives enter into isotopic exchange with di-2-benzothiazolil-
disulfide at lower temperatures (graphs 6 and 7). Aminomethyl
derivatives of 2-mercaptobenzothiazole do not exert an inde-
pendent structurizing (vulcanizing) effect on rubber (table 3),
In this respect they differ from the sulfenamide compounds,
There are 7 graphs, 3 tables and 7 Soviet references,

ASSOCIATION: Nauchno-issledovateltskiy institut shinnoy promyshlennosti,
Moskva (Scientific Research Institute of the Tire Industry,
Moscow)

SUBMITTED: 23 December, 1958
Card 2/2
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AUTHCRS ¢ Eytingon, I. 1., Strel’nikova, N. P., SOY/79-29-6-56/72
Fel’dshteyn, K. 3.
J . ' .
TITLEs Synthesis of Some 1,A-Piperazina-'-bis-carbothiosulfonamides

(Sintez nekotorykh 1 ,A4-piperazin-bi s-karbotiosul’ fengmidov)

PERTODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 6, pp 2032-2034 (USSR)

ABSTRACT: There are contradictory data in technioal literature on ibe
ochemical character of products of the conversion of equimolecular
quantities of piperazine and oarbon disulfide. The fine-crystalline
end product of this reaction corresponds to the empirical formla
CSBJ.ONZSZ" This compound, called "thioid", is used as a vermi fuge,

as well as for analytic determination of cobalt ir e jresence

of nickel and copper. T. Pavolini and F. Bagbarin (Lef 2) healed
the thioid with 0.1 normal solution of KOH and obtained the
neutral sali Cmﬂmﬂ 4S AKZ' which according to their opiniom points

to the presence of a complex of compounds with two sulfhydryl
groups. I. Dunderdale and F. ¥aikins (Ref 3) dissolved ike thioid
45 an alkaline lye and obtained after treatment of the solution
with benzyl chloride, a mixturs composed of tenzyl esters of the
Card 1/3 piperazine-sarbodithio-1. and piperazine-dicarbodithio-1,4-acid.
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Synthesis of Some l,4721peraziné-bis-oarbothiosulfonmides SOV/79-29-6-56/72

According to these soisntists the initial product is a complex
ocnsisting of structural units of the mono- and dicarbodithio-acids
of piperazine. The authors obtained by conversion of carbon~
disulfide with piperazine in an alkaline medium, and by subsequent
oxidizing condensation of the reaction product with the corresponding
sscondary aliphatic amines, two untll present unknown gompoundsz

(1) and (IX):
/caz CHZ

B NS(S==]JC-—~N >n-—c(ss JSHR,
CH, CH,

n—cnj(x)), 023"5(11)“. ,
This synthesis leads to the assumpiicn that, in the asonversion of
piperszine with carbon-disulfide in an alkaline mediua the formaticn
of the acid (III) takes place, which serves as an intermediate
product for the synthesis of sulfcnamidc derivatives, followed by an
oxidizing condensation with the amines (Scheme}. The iwo campounds
obtained are adequaiely efficient ascalerators for the sulfur

vuloanization of natural and synthetic butadiene-styrens rubber.
There are 3 references.
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Synthesis of Some 1,4-Piperazine-bis-carbothiosulfonanides 80V/79~29-6-56/12

ASSOCTATION Nauchno~issledovatel’skiy institut shinnoy promyshlennosti
(Soientific Research Institute for Pneumatic Tire Indusiry)

SUBMITTED: May 9, 1958
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AUTHORS: Felidshteyn, M.5., Dogadkin,

an Tel'nikova, N.P.

» ®

Sulfenamide Compcunds on Vulcanization

)

vulkanizatsionnuyu aktivnost!
PERIODICAL: Zhurnel prikladnoy
ABSTRACT: The authors investigated the effect of

between their vulcanization ac
sentatives of the two classes of these

studied.

(SKS-}OA).
tion is shown

The effect of accelerators
in Figure 1 accerding to

Card 1/2 module,
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.B.A., Eytingon, 1.I., Shcherbachev,

On the Problem of the Effect of the Chemi

vliyanii khimicheskoy struktury sul'fenamidnykh soyedineniy na

khimii, 1959, Vol 32, Nr 4,

as vulcanization accelerators with an aim
tivity and chemical structure. Repre-

investigated on mixtures which consisted of

Figure 2 according to the changes in solubility in chloroform, and
in Figure 3 according to the changes in the value of the equilibrium
The kinetic curves of vulcanization presented in Figures

S0V/80-32-4-34/41

cal Structure of
Activity (K voprosu o

pp 893-901 (USSR)

various sulfenamide compounds
to find a correlation

compounds, namely derivatives

of the mercaptobenzothiazole and dimethyldithiocarbamic acid, were
The effectiveness of their action as accelerators was

btutadiene-styrol rubber
on the kinetics of vulcaniza-
data of sulfur addition, in

CIA-RDP86-00513R000412830(
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S0V/80-32-4-34/47
On the Problem of the Effect of the Chemical Structure of Sulfenamide Compounds

on Vulcanization Activity

1 and 2 show the presence of an initial delayed period of
valcanization. Therefore, the authors conclude that this peculiarity
prevents the phenomenon of premature vulcanization and ensures a

more lasting staying of the mixtures in the visco-flowing state,
which is of importance for manufacturing monolithis multi-layer
items, The spplication of the described accelerators of vulcaniza-
ticn is considered as vechnologically expedient, for instance in the
manufacture of tire ireads.

There are 12 graphs, 1 table and 7 references, 5 of which are Soviet
and 2 English.

ASSOCIATION: t{euchno-isaledovatel'akiy institut shinnoy promyshlennosti
{Scientific Research Institute for Tire Industry)

SUBMITTED: December 11, 1957
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5 (1): 5 (2)v 5 (3)
AUTHORS: Fel'dshteyn, M. 8., Eytingon, I. I., SOV/20~128-4-28/65

“Pogatkiry—Brir—
TITLE: The Vulcanization Effect of 2-Mercaptobenzothiazol Derivatives

PERIODICAL: ?okla?y Akademii nauk SSSR, 1959, Vol 128, Nr 4, ppP 736 ~ 739
USSR '

ABSTRACT: The problem of finding vulcanization systems, particularly vul-
canization accelerators, with given proparties is complicated
by the fact that the 1nfluence of the chemical structure of
these accalerators on their wvulcanization activity has not yet
been clarified. Therefore, experimental investigations in this
respest are interesting both from a itheoretical and practical
point of yview. The present paper investigates the vulcanization
effect of several, chemically different sulphene-amide deriva-
tives of the substance mentioned in the title (see Scheme).

They werae: N,N-diethyl-2-benzothiazol~suiphene amide (1),
N-oxy-diethylene-2-benzothiazol-sulphens anide (2), N-oyclo-
hexyl-2-benzothiazol-gulphene anide (3), N,N-dicyclohexyl-Z—ben-
zothiazol-sulphene amide (4), and N-phenyl-2-benzothiazol-
sulphene amide (5). Figure 1 (Curve 3) shows that, by use of

Card 1/3 (2), the induction period of the vulcanization is more distinct-
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The Vulcanization Effect of 2-Mercaptobenzothiazol S0V/20-128-4-28/65

Derivatives

Card 2/3

ly marked than by use of (1) and (3) (Curves 1 and 2). A con-
siderable extension of the induction period is observed in ths
transition from (3) to (4) (Curve 4). The vulcanization activi-
ty is also reduced by replacing the oyclohexyl radical by a
phenyl radical. Thus, it wae proved that - by introducing radi-
cals of different structure into the amino group of benzothia-
zol-gulphene amides - accelerators can be produced which con-
siderably differ from each other with respect to their vulcani-
zation activity. This applies particularly 40 the duration of
the induction period of vulcanization. 4 thesis establighed by
the authors is of interest, according to which a rapid accel-
eration of vulcanization in the initial stage is observed on
transition from the sulphene~amide compounds with a character-~

igtic group — 8 — N — to compounds gontaining the groups

]
—§—C— N~ (Fig 2). The data on the change in maximum

swelling, also mentioned here, show that the structuration ef-
fect appears at an sarlier vulecanization stage in the presence
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The Vulcanization Effect of 2-Mercaptobenzothiazol Sov/20-126--4--28 /65
Derivatives , S

of 2-mercaptobenzothiazol derivatives as ccmpared with sulph-
ene-amide compounds. This regulation possibility of the vul-
canization dynamics bty suitable escceleraicrs is of high tech-
nical importance. The use of accelerator (2) preferably usad

as against (1) for rubber mixiures with highly disperse furnace
goot is finally discussed. The resulting vulcanization kinetics
also favors the higher birding strength of multilayered rubber
products (Ref 4), and increases the resistance of %he vulcani-
zates to repeated deformation (Ref 1). There are 3 figures,

1 table, and 4 Soviet references.

ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
(Scientific Research Insiitute of the Tire Industiry)

PRESENTED: May 26, 1959, by A. A. Balandin, Academician

SUBMITTED: May 26, 1959
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S/138/60/000/005/008/012 !

A051/4029
AUTHOR: Fel'dshteyen, M.S.
et A\
TITLEs On the Vulcanizing Action of Di-2-Benzothiazyldisulfide (Altax)

PERIODICAL: Kauchuk i Rezina, 1960, No. 5, pp. 28 - 33

TEXT: éThe structuralizing (vulcanizing) action of the vulcanizing
accelerator di-2-benzothiazyldisulfide (altax) was studied on natural,
butadiene-styrene and sodium-butadiene rubbers. The investigated mixtures
were prepared on laboratéry rollers. The submitted results of the physico- —
mechanical tests of the investigated mixtures represent the average values

of about 15 to16 experiments. When synthet rubber is used, i.e., buta-

m————

diene-styreneWand odium-butadiene rubbers di-2-benzothiazyldisulfide has

a much greater vulcanizing action than sulfur. 2-mercaptobenzothiazole

has a weaker vulcanizing action on mixtures of natural and butadiene-styrene
rubbers than di-2-benzothiazyldisulfide. When the system sodium-butadiene
rubber + filler (channel carbon black) + di-2-benzothiazyl-disulfide is
heated at 143°C, vulcanizates with a strength of 130 kg/cm® are formed.
Introduction of 3 to 5 weight parts of di-2-benzothiazyldisulfide into the

Card 1,3
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are formed are responsible for the increased thermal stahility of the vul-

Card 2/3

s/138/60/000/005/008/012
A051/4029

On the Vuleanizing Action of Di-2-Benzothiazyldisulfide (Altax)

mixture of butadiene-styrene and sodium-butadiene rubbers makes vulcaniza-
tion possible at a lowered content of sulfur in the mixtures (no more than
1%) and no activators are necessary. The physico-mechanical characteristics y
of the vulcanizates are given, which are produced by using di-2-benzothiazyl-
disulfide in the absence of the usual vulcanization activators. The fact
that vulcanization can be carried out without an activator when using di-2-
-benzothiazyl-disulfide is explained by the independent structuralizing
action of the latter accelerator which leads to the formation of additional
transverse links in the spatial structure of the vulcanizate and thus com-
pensates for the action of the usual vulcanization activators. It is poin-
ted out that the vulcanizates obtained by this method are of technical in-
terest as they are equivalent in their physico-mechanical properties to

those which are produced by typical activators. The absence of an activator
produces less internal friction in the rubbers, which decreases the mechani-
cal loss in repeated deformations (Figure 10). The absence of the activa-
tor also reduces the heat formation. Special vulcanizing structures which

3 B | e )
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s/138/60/000/005/008 /012
A051/4029

On the Vulcanizing Action of Di-2-Benzothiazyldisulfide (Altax)

canizates produced. Ther are 11 figures, 1 table and 14 references: T
Soviet and 7 English.

ASSOCIATION: Nauchno-issledovatel'!skiy institut shinnoy promyshlennosti
(Scientific Research Institute of the Tire Industry)
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* FEL'DSHTEYN, M.S.; EYTINGON, I,1.; DOGADKIN, B.A.

e S ey R Eo e

Vulcanizing actlon of bis(oxydiethylenethiuram) disulfide.
Vyaokom.soed. 2 no.1:97-102 Ja '60, (MIRA 13:5)

1. Hauchno-{ssledovatel'skiy institut shinnoy pronmyshlennosti.
(Vulcanization) (Disulfide)
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8/190/60/002/02/07/011
15920 B004/B061

AUTHORS: Dogadkin, B. A., Fel'dsht,eg, M. S., Belyayeva, E. K. {
TITLE: The Action of Binary Systems of Vulcanization Accelerstors.

II. The Chemical Interaction of Accelerators and the
Mechanism of the Activating Action of Binary Systems

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 2,
PP. 247-258

TEXT; The authors previously (Ref. 1) examined the action of binary \
accelerator systems on the vulcanization of butadiene - styrene rubber
mixtures. The action of such systems on the vilcanization of natural
rubber is studied here. The following systems were used: di-2-benzo-
thiazyldisulfide + diphenylguanidine; 2-mercaptobenzothiazole + di-
phenylguanidine; N-cyolohexyl-2-benzothiazole sulfenamide + diphenyl-
guanidine; N,;N'-diethyl-2-benzothiazole sulfenamide + tetramethyl-
thiuram monosulfide. The action of these systems on the vulecanization,
the kinetiocs of sulfur depositing (studied in collaboration with

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830(
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The Action of Binary Systems of Vuleanization  S/190/60/002/02/07/011
Accelerators. II. The Chemical Interaction B004/B061

of Accelerators and the Meohanism of the

Activating Action of Binary Systems

M. Krasukhina), the temperature dependence of the reactions, and the
yield of 2-mercaptobenzothiazole are given in PFiga. 1 - 13 and Tables

1 and 2. Fig. 14 shows miorophotographs of the conversion of the sulfur
which was separated by the reaction of di-2-bensothiazyldisulfide with
hydrogen sulfide (taken by M. B. Rozova). The following conclusions are
drawn from these data: The accelerator combinations examined can be
divided, on the basis of their aoction during the main period of
vulocanization, into a) systems with mutual activation of the accelerators;
bg systems with activation of only one (the weaker) accelerator; and

c) systems with additive action. The kinetics of the systems a) and b)
are characterized by a delay in the initial stages of wvulcanization
compared with the kinetics of the separately applied components.
2-mercaptobenzothiazole is formed on the interaction of accelerators

one of which contains benzothiazole groups, and the other is the hydrogen
donor (e.g., di-2-benzothiazyldisulfide + diphenylguanidine). In rubber,
this compound arises in all syatems with mutual activation, when the

A
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The Action of Binary Systems of Vulcanization 8/190/60/002/02/07 /011
Accelerators. II. The Chemical Interaction B004/B061

of Accelerators and the Mechanism of the

Activating Action of Binary Systems

rubber itself acts as a hydrogen donor. The conneotion between the yield
of 2-mercaptobenzothiazole and the vuloanigation activity of these
systems was determined, A oonsiderable inorease in the Yield of
2-mercaptobenzothiazole, cauged by the formation of HyS and its reaction
with the disulfide, was observed in the presence of sulfur with syatems
of disulfides + sulfenamides, or disulfides + organic bases containing
nitrogen. In sysiems where only one accelerator is activated, the

Yield of 2-mercaptobenzothiazole is much smaller than in systems with
mutual activation. Based on these data, a scheme of the mutual activation
of accelerators is drawn up, which assumes the formation of an inter-
mediate complex in the initial stage, which decomposes into radicals
initiating the polymerization and the reaction of the rubber with sulfur.
The possibility on principle of the selection of binary and ternary
accelerator systems which guarantee the performance of vulcanization at
high temperatures without decreasing the strength of the vulcanizate,
was established. There are 14 figures, 2 tables, and 8 references:
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Accelerators. Il. The Chemical Interaction B004/B061

of Accelerators and the Meochanism of the

Activating Action of Binary Systems

6 Soviet and 2 US.

ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
(soientific Research Institute of the Tire Industry) j

SUBMITTED: November 2, 1959
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AUTHORS ¢ Fel'dshteyn, M.S., Orlovskiy, P.N., Dogadkin, B.A.
e,

TITLE: The Action of Activators Depending on the Vulcanization Temper-
ature

PERIODICAL: Kauchuk i rezina, 1960, No, 12, pp. 27-31

TEXT: The authors have investigated the action of activators of vul-
canization (zinc oxide and calcium hydroxide) on the kinetics of the modulus
change and tear resistance of mixtures from butadiene-styrene and natural
rubbers depending on the vulcanization temperature. It was established

that different metal oxides have a different effect on the nature of trans-
verse bonds formed during the vulcanization process. The nature of these
bonds is judged by the change of the modulus of the rubbers depending on

the duration and temperature of vulcanization. The nature of the action

of the activators is said to be under the significant effect of the type

of accelerator and filler included in the composition of the systems being
vulcanized (Ref.10). Various systems were investigated containing either \/
zinc oxide or calcium hydroxide (Fig.lL as well as systems containing

channel carbon black in the presence of N-morpholyl-2-benzothiazolesulfena-
Card 1/10
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The Action of Activators Depending on the VYulcanization Temperature

the vulcanizing system containing a double system of accelerators: altax
+g¢r(DFG). Fig.3 and 4 show the action of calcium hydroxide and zinc oxide
with an increase in temperature of the vulcanization for mixtures based on —
butadiene-styrene rubber filled with a highly-dispersed furnace carbon black
(XAd- KhAF type) and containing the accelerators sulfenamide BT (BT) and
N-cyclohexy1-2-benzothiazolesulfenamide (sulfenamidelj-Ts). Attention is
drawn to the fact that even for mixtures of natural rubber in which calcium
hydroxide at the usual temperature of vulcanization is an extiremely weak
activator, its action (contrary to the action of zinc oxide) is characteriz-
ed by a positive temperature coefficient of vulcanization according to the
modulus and tear-resistance (Fig.5). The established difference beiween
calcium hydroxide and zinc oxide in their effect on the structure of the
vulcanizates is explained by the fact that calcium hydroxide is an acceler-
ator of the vulcanization process and a structuralizing agent (Ref.lo).

The authors conclude that in the presence of the usually applied activator
(zinc oxide) an increase in the vulcanization temperature from 143 to 163°C

pide and zinc oxide (Fig. 2a). Fig.2b shows the pattern of behavior for \/
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The Action of Activators Depending on the Vulcanization Temperature

leads %o a decrease in the modulus of the produced vulcanizates. hen ,
using calcium hydroxide and elevating the vulcanization temperature (in the
same temperature interval as mentioned above) vulcanizates are obtained with
elevated values of the modulus. The vulcanization of these mixtures con-
trary to mixtures with.zinc oxide is described by kinetic curves of the
modulus change not exhibiting any reversion of the vulcanization process.
There are 5 sets of graphs and 13 references: 11 Soviet, 2 English.

ASSOCIATION: Nauchno-issledovatel!skiy institut shinnoy. promyshlennosti
(scientific Research Institute of the Tire Industry)
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The Action of Activators Depending on the Vulocanization Temperature 7
Fige 2 (continued) Effect of the activators on the kinetics of change of the
modulus in the vulcanization of 'SKS-30 AM mixtures containing 50.0 w.p. of
channel carbon black and 1.1 w.p. of sulfenamide M (a) and also 30.0 w.p. of
channel carbon black and 0.6 w.p. of altex + 0.75 ¥.p. of DFG (b):

—  — zinc oxide, =~ - - calcium hydroxide 1= 143%c, 2 - 163°C.

Fig. 3 Effect of the activators on the change kinetics of the modulus and
relative elongation of SKS-30 AM mixtures containing 50.0 w.p. of KhAF carbon
vlack when these are vulcanized in the presence of 0.6 w.p. of sulfenamide
pr: -—— 2zinec oxide, = - - calcium hydroxide, 1 - 143°C; 2 - 163°C.
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. Fig; 5 (continued) Effect of the activators on the change kinetics of the o
modulus and tear resistance of mixtures from natural rubber containing 40.0
w.p. of KhAF carbon black in their vulcanization in the presence of 0.4 w.p.

of vulcaphore BSO: zinc oxide, - - - calcium hydroxide. 1 - 143°C; —
2 - 163000 .
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AUTHORS: Dogadkin, B. A., Skorodumova, %Z. V., ané_ggklgghiexn,—lL_ih

TITLE: Effect of the Chemical Nature of the Surface of Carbon Black
on Its Interaction With Rubber and Sulfur, and on the
Vulcanization Kinetics

PERIODICAL: Kolloidnyy zhurnal, 1960, Vol. 22, No. 6, pp. 663-670

TEXT: The purpose of the present paper was to study the interaction of
carbon black with rubber and the dependence of this reaction on the \
nature of the carbon-black surface. The interaction in the systems —
rubber - carbon black and rubber - carbon black - sulfur was studied

in butadiene-styrene rubber CK(-30A(SKS-304). The vulcanization

temperature was 143°C. The sorption of rubber from n-heptane solutions

(Fig. 1) indicated that the commercial blacks drop in the following order
according to the quantity of rubber sorbed per unit surface: Lampblack D

thermal black ) furnace black ) channel black. The type "Feelblack O

corresponds to channel black. The rubber quantity sorbed per surface unit

Card 1/3
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Effect of the Chemical Nature of the Surface 5/069/60/022/005,/001,/008
of Carbon Black on Its Interaction With Rubber  BQ13/B066
and Sulfur, and on the Vulcanization Kinetics

is the higher, the less oxygen-containing funotional groups occur on the

black surface. The interaction of rubber with carbon black permitted the \/
establishment of a similar relationship at vulcanization temperature. It

was shown that the sulfur chemically bound on the black surface forms -
additional active centers, and participates in the formation of cross

links. Since the opinions onthe character of the interaction of carbon

black with rubber diverge, this problem requires further thorough
investigation. The effect of the oxidation of carbon black on the vulcanizs
tion kinetics was tested on the type "Feelblack O" which is used to s
considerably extent in the tire industry. It was oxidized for 1.5 hours
at 400°C in the air. The oxygen content in the carbon black increased and
the low pH was indicative of an increased content of carbcoxyl and phenol
groups. It was found that the increased number of oxygen-containing
functional groups on the surface of carbon black reduce the vulcanization
rate, and the moduli, the content of bound sulfur, and increase the
maximum of swelling. This effect of oxygen-containing functional groups
was also confirmed by the data obtained for sulfur by heating the system
rubber - carbon black - sulfur with contents of lampblack, channel black,
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Effect of the Chemical Nature of the Surface 5/069/60/022/006 /001 /008
of Carbon Black on Its Interaction With Rubber B013/B066
and Sulfur, and on the Vulcanization Kinetics

"Feelblack 0", and furnace black (Fig. 6). Samples of channel black
which had been subjected to heat treatment were made available by

B. V. Lukin and K. A. Pechkovskaya. There are 6 figures, 4 tables, and
12 references: 8 Soviet, 7 US, 1 British, and 2 Australian.

ASSOCIATION: Nauchno—iesledovatel'skiy institut shinnoy promyshlennosti,

Moskva (Scientific Research Institute of the Tire Industry,
Moscow)

| \\‘

SUBMITTED: June 6, 1960
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AUTHORS: Fel'dshteyn; M., Orlovskiy, P., Dogadkin, B.
o

TITLE: Effect of metal oxides as vulcanization activators

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 15, 1961, 602 - 603,
abstract 151377 (Sb. "Vulkanizatsiya rezin. izdeliy".
Yaroslavl?, 1960, 139 - 155)

TEXT: The effect of Zn0Q, Ca(OH)z, and MgO upon the vulcanization of

various rubbers was investigated. In the case of coreless polymerized
(kB(SKB) Zn0 decelerates the vulcantization. In butadiene- -styrene rubbers,
the activating effect of Ca(OH) surpasses that of Zn0O. Substitution of

Zn0 by Mg0 in tire mixtures increases the life of the tire tread. The
activating action of metal oxides depends largely on the type of black.
[Abswactnr 8 note: Complete translation‘]
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AUTHORS Pcl'daht%! n.s.E Chernomorskaya, I1.0., Eytingon, I.I., Gur'yanova,
Y.‘NO' ‘ '] 0“0 B . B

TITLE: Vuloaniiing aoitfvity of certain derfvatives of 2-mercaptobenzothi-
azole and their ability to exchange radioactive di-2-benzo- . "
thiazyldisulfide : "3 -

PERIODICAL; Kauchuk i rezina, no, 10, 1961, 15 - 18

TEXT The characteristic features are given of the vulcanization activity

of certain N-benzothiazole-2-thion and 2-thiobenzothiazole derivatives, adcord-

ing to the kinetics of sulfur addition and the change in maximum swelling, The
data which characterize this activity indiocate that the 3 subatituted derivatives

do not affeot the rate of vuloanization (the graph), nor the effectiveness of

the structuralizing process, The weak effect of vuloanization whioh ts noted )(
is thought to be conneoted with the presence of sulfur in the rubber mixture,
N-benzothiazole-2-thion derivatives are effective accelerators of vulcanization,

The results of the investigation into the reaction between N-benzothiazole-2-

—thion and 2.thiobenzothiazols derivatives on the one hand, and labelled S55 in

card 1/ &
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di-2-benzothiazyldisulfide on the other hand are presented, The method of liabel-
led atoms (855) 1s used to investigate the mobility of the thiobenzothiazolyl
radioals in certain N-benzothiazole.2-thion derivatives and 2-thiobenzothiazole
derivatives, The reaotion scheme of exchange 1s given as follows: )&
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Experimental data showed that there is a direct link between the vulcanizing
activity of the investigated compounds and their ability to exchange with the
thiobenzothiazolyl radicals, The same elementary act - the formation of the
thiobenzothiazolyl radicals - is the basis of both processes, The data of the
" vulcanizing activity and exchange ability are compared with the results of the
structural investigation, It was established that the sharp differences in the
vulcanizing activity of the investigated compounds are explained by a differ-
ence in their structure, The bond strength of N-CHoR in the compounds of the
18 less than the bond strength of S-CHoR in compoundss:

type
‘ O-——N-cu,a
A=
‘ ./\%

It 18 pointed out that amongst derivatives of 2.meroaptobenzothiazole compounds
characterized by the presence of the C-S-C grouping do not have an accelerating
effect offi the vuloanization process, whereas the corresronding sulfenamide

C-S-N and disulfide C-S-8 compounds are highly-active accelerators of vulcani.- -
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zation, These reactions of exchange by the thiobenzothiazolyl radicels may
thus be used in the synthesis of the corresponding accelerators of vulcaniza-
tion labelled with radioactive sulfur, There are 3 tables, 1 graph and 5
Soviet-bloc references, :

ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti (Secien-
£ific Research Institute of the Tire Industry)
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DOGADKIN, B.A.; FEL'DSHTEYN, M.S.; SKORODUMOVA, Z.V.
Effect of carbon black on the vulecanization kineties and the type
of sulfur bonds of the vulcanizates. Koll.zhur. 23 no.é&:679-683
N-D '), (MIRA 14:12)

’11. :auchno-issledovatel'skiy institut shinnoy promyshlennosti,
oskva.

(Carbon black) (Vulcanization) (Sulfur)
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EYTINGON, I.I.; FEL'DSHTEYN, M.S.; ‘zvzm, D.M,
s e R
Some heterocyclic N-thiocarbamylsulfensdialkylamides as

vulcanization agents. 3Zhur.prikl.khim, 34 1no.7:11591-1597 J1 ‘'€l.
(MIRA 14:7)_

1. Nauchno-issledovateliskiy institut shinnoy promyshlennosti,
Moskva,

(Sulfenanide) (Vulcanization)
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AUTHORS: Fel'dshteyn, M.S., Chernamorskaya, I.G., Gur'yanova,
Ye.N., and Eytingon, I.I.

TITLE: The vulcanizing activity of sulfenamide derivatives of
2-mercaptobenzothiazole and exchange of thiobenzothia-
zolyle radicals with radioactive di-2-benzothizylsl-

sulphide

-

PERIODICAL: Zhurnal pridadnoy khimii, v. 34, no. 9, Y
2073 - 20173

TEXT: The authors wanted to study different sulfenamide aerivaii-
ves of 2-mercaptobenzothiazole. These are used widely in indvalry
as vulcanization accelerators. They have the general formu.n

N R!
/// i>>c <
C-H -5 ~-N
6 4\s \Rll
and the vulcanizing effect depends to a large extent on the 8LIIC=
Card 1/4
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ture of the R' and R" radicals. The derivatives were introduced
into a mixture of butadienesterol rubber (CKC-}OAPM) and a smal.
amount of sulphur (1.5 parts by weight to a 100 parts by weignt of
rubber) and vulcanized at a 143°, N,N-diethyl-,N-cyclohexyl- and
N-oxydiethylene—z-benzothiazolsulfenamide form vulcanizing siruc=-
tures after 30 minutes heating whilst these structures are tormed
at a later stage of the process in the presence of NyH-é&ievzioh=-
xyl and N-methyl-N-phenf§-2~ benzothiazosulphenamides., This iz
technologically important because of the rapid viscosity rise.
Moreover, the kinetics of the process can be, to a large axtent,
controlled. As regards tne structural factors responsible for dif-
ferences in vulcanizing activity of the sulphenamides the strength
of chemical bond and the ease with which the molecule can fora se-~
parate radicals is of prime importance. The mechanics of radicel
exchange has been studied using labelled atoms by Ye.N. Gur'yanova
(Ref. 3: sb. dokl. "Vulkspizatsiya rezin". Goskhimizdat, 101, 1354)
In the present work the exchange of thiovbenzothiazolyle groups was
studied between the investigated compounds on the one hand end
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di-2-benzothiazyldisulphyde with a labelled 5°° atom in the di-
sulphide bridge on the other:

/;l N\ me ; N\ S . ne B
Ce ‘<s SC—5~NI'R (,.u.<s SC—S-NIR

—
N N N N

N §-§-cf el DNea§-§—-cC \( ’
. cqu\s/c.s $ c\s>cau ff“\s>9“§m% §<S/%¢u

The isotope exchange reaction was effcected in toluenc wt = 12— L&
benzothiazyldisulphidc/sulphcnamide ratio of 1:2, avoidin~ und:
resctions and separating the rubber mixture componunts b prner
chromutography. As regards exchange capacity the compounsc con be
classified as follows: MN-cyclohexyl- = N-oxydiethylens ( LTt
thyl-N-penyl-)- > N,N-dieyclohexyl- “eN-phenyl-2-benuotibor:sul=-
fennmide. This too is of the order of vuleanizing azetivity, G
using sulfenamide accelerators the vulcaniuzing procsss iz eoarraln-
ted with the exchange capacity of the thiobenzothiazolyle rediculs
i.e. the nore firmly the thio-benzothiauzoclyle groups arc touna in
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The vulcanizing activity of ... N204/D305

the sulphenamide compounds the slower the specd of vulconizattn.
There is still insufficient data to declde whether the reseii
procecds by a radicul or bimolecular mechanism and thisg makeo Iow
exact role of the H' and R" radicals hard to determinc. Wie :2-

change reactions studied here mey be used for the syntlicasly of sul-
fenamide derivatives of 2-mercapto-benzothiazole with o tobel o
radioactive sulphur atom. There are 2 figurca, 4 toblena, ané yk
Soviet-bloc refercnces.

ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy pronmysh-
lennooti i fiziko-khimicheskiy institut imeni .7
Karpova (Scientific Research Institute of the Tire
Industry and Physico-Chemical Institute im. .Y,
Karpov)

SUBMITTED: June 24, 1960
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AUTHORS Fytingon, I.I., Fel'dshteyn, M.3., and Pevzner, D.M.

TITLE: The vuloanizing action of some heterocyclic n-thio-
carbonylsulpho-dialkylamides

PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 7, 1961,
1591 - 1597

TEXT: Dithiocarbominic acid possesses a high vulcanizing activity
and as a rule causes premature vulcanization of resin mixture. It
is already known that 2-meroaptobenzothiazol possesses vulcanizing
activity which at initial etages of the process is appreciably: go-
verned by the nature and number of heteroatoms in the molecule. In
this connection, it was interesting to ascertain the effect of he-
terocyclic groups in N-thiocarbvonylsulphodialkylamides on the vul-
canizing activity of the latter. With this aim in mind a series of
heterocyclic N-thiocarbonylsulphodialkylamides were synthetized
containing piperidine, morpholine and piperazine groups. The syn-

Card 1/3

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830
i — I AT I e -

B 300

RE § T XV SRS

-

2
3/080/61/05%9507/012/016
The vulcanizinrg action of ... D223/D305

thesis of these compounds is characterized by sulphoamide groups
(R' R")N - 0 - S - N(R"* R"") (where (R' R") N-heterocyclic or di-

alkylamine radicals and R"' and R"" - alkyl radical) and it was
obtained by the interaction of corresponding piperidine, morpholi- -
ne and piperazine with sulphocarbons in an alkaline medium with
subsequent oxidation condensation of the products of reaction with
secondary aliphatioc amines. The vulcanizing activity of these com-
pounds wae investigated on the mixtures of natural and butadiens-
tyrol (SKS-30 AM) rubbers at a vulcanization temperature of 1430¢,
To compare the effect of heterocyclic gmoup on the vulcanizing ac-
tivity of N-thiocarbonylsulphodialkylamides, N,N-diethylthiocarbo-
nylsulphodialkyl amides were chosen. For the natural rubber a typi-
cal, unadultered blend was used containing bteddes zinc oxide and
stearic acid, 3 wt. parts of sulphur. The rccelerator used was X,
N-diethyl-2-benzotiazolesulphonamide 1,2 vi.. parvs per 100 wt.
parts of rubber. The results on vulcanizing activities are given
in graphic form. The results indicate that the vulcanizationlggz
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The vulcanizing action of ... D223/D305

activity of N-thiocarbonylsulphoalkyalamides on the basis piperi-
dine, morpholine and piperazine is high, that compounds of this
type are highly active accelerators of vulcanization of the blends
of natural and butadiene styrol rubbers, yielding better structu-
ral and specification propertiee when compared to the usual acce-
lerators of vulcanization in the production of high-moduli resin.
They also show that the kinetios of vulcanization is basically
connected with the nature anu .uwnber of heteroatoms in the molecu-
le of accelerator. It may be seen that morpholine and piperazine,
when compared with piperidine, show a greater retarding action at

initial stages of the vulcanization process and impart greater sta-
bility of the resin blends to premature vulcanization. There are 7
figures, 1 table and 7 Soviet-bloc references.

ASSOCIATION: Nauchno-issledovatel'skiy 1nstitut'shinnoy promyshle-
nnosti Moskvae (Scientific Research Institute of the
Tire Indusiry, Moskow)

SUBMITTED: October 29, 1960

Card 3/3

pERtiAe

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830

[ S L S

S L S S

ST SRR PRRRNRES

T

_FEL'DSHTEYN, M.8.; CHERNOMORSKAYA, I.G.; EYTINGON, I.I.; GUR'YANOVA, Ye.N.;
DOGADKIN, B.A.

Vuleanizing activity of some 2-mercaptobenzothiazole derivatives
and ‘their exchangeability with radiocactive di-2-benzothiagolyl
disulfide. Kauch, i res, 20 no,10:15-18 0 '61. (MIRA 14:12)

1. Nauchno-igsledovatel'skiy institut shinnoy promyshlennosti.
(Vlcanisation) (Mercapto group)
(Benzothiazole)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830

YL S LATIRRT SR

© LAKHMAN, L.S.; FEL'DSHTETN, M.8;; EYTINGON, I.I.

' bbers
Using the BTMA scoslerator for the vulcanisation of gable ru .
Kauch.d Tos. 21 no,117-11 Ja '62, (MIRA 15s1)

1. Moskovskiy kabel'nyy savod "Elektroprovod" i Nauchmo-issledovatel'-
skiy institut shinnoy promyshlennosti, :
7 damtt (Vuloanisation) (Canles)
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3/138/62/000/001/003/009
ROS51/A126

AUTHORS Lakhman, L.S.; Fel'dshteyn, M.S.; Eytingen, 1.I.

TITLE: The application of the ETMA(PTMA) accelerator for the vulcaniza-

tion of cable rubber
PERIODICAL: Kauchuk 1 rezina, no. 1, 1962, 7 ~ 11
TEXT: Two thiazole accelerators were compared: N-cyclo-hexyl-2-benzo-

thiazol-sulfenamide/sulfenamide - (Ts)/ and N-{diethylaminomethyl)benzothia-
sole-2-thione (BTMA), (the latter synthesized at the NIIShP - Scientific Re-
search Institute of the Tire Industry). The action of the two accelerators dif-
ferent in structure was tested, together with thiuram, in the rubber vulcaniza-
tion process for hose sheathing. The comparative characteritics of the two ac-
celerators showed that sulfenamide Ts ensures a high scorching resistance of the

A

rubber mix in which it 18 contained and helps to produce vulcanizates with high —

tensility. This accelerator, however, due to a delayed action in the initial
stage of the vulcanizing process, does not meet the requirements called for by
the vulcanizing systems of the cable rubbers. The BIMA accelerator renders the
mix a high vulcanization rate. Introduction of phthallc anhydride, however,
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The application of the BTMA accelerator for.... AO51/A126

slows up this rate. BIMA offers the necessary resistance to scorching and en-
sures an increased resistance to thermal aging in the vulcanizates, 1f the other
components of the vulcanizing group (sulfur, thiuram and phthalic anhydride) are
added in a different ratio. The high vulcanizing activity in the firat stage of
vulcanization of the BIMA accelerators is due to the fact that the latter is an
N-substituted derivative of captax (2-mercaptobenzothiazole):

dU R @

Measurements of the exchange-ability with thiobenzothiazolyl radicals between
the radicactive altax and this accelerator, and also sulfenamide Ts, showed that

the radical C a8 in compound (1) differs Lty having a greater mobility

/

N
than the radical @ g -3 in the compound
/
Card 2/3
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c (2)
s N<H6“u

Thanks to the strong vulcanizing action of BIMA, the sulfur content can be con-
siderably reduced in the vulcanizing mixes which, in turn, strengthens the ther-
mal aging resistance of the cable rubbers. There are 4 figures and 1 table.

ASSOCIATION: Moskovskiy kabel'nyy zavod "Elektroproved" i Nauchno-issledovatel
skly institut shinnoy promyshlennosti (Moscow Cable Plant "Elek-
troprovod" and Scientific Research Institute of the Tire Industry)
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$/135/62/000/003/004/0C.
\(‘1000 A051/A126
AUTHOR: Fal'dchiaiiemdiles S .
TITLE: The action mechanism of vulcanization accelerators
PERIODICAL: Kauchuk 1 rezina, no. 3, 1962, 13 - 21
TEXT: The author presents some of the action machanism schemes of accelera-

tors in the vuleanizatlon process, emphasizing their chemical complexity. Experi-
mental data revealing new mechanism facts are analyzad., Recent findings indlcate
that the main role of the vulcanization activators is the increase of the struc-
turalizing effect, vhereby the former do not affect the speed of the sulfur addi-
tion to the rubber, Labelled atoms have been used to establish the presence of
an exchange reaction between certain sulfur-containing accelerators of vulcani-
zation and radioactive sulfur (535). However, this interaction process cannot be
regarded as a simple exchange reaction, due to the absence of symbiosis in the
reaction kinetics of exchange and vulcanization, and an almost complete absence
of exchange in the compounds, which are effective vulcanization accelerators.
N,N—diethyl-2-benzothia.zolsulfenamide, as an accelerator of vulcanization, is
said to cause an even stronger vulcanizing action in the absence of elementary X

Card 1/ 4
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The action mechanism of vulcanization accelerators AO51/A126

sulfur, than the sulfur proper. The vulcanizing action of the two accelerators:
di-2-benzothiazoldisulfide and N,N-diethyl-2—benzothiazolsulfenamide are presented
by the following /s,cheme: RS-N(Ceﬁ5)2 RS'+'N(02H5)2 (decomposition, forming radi-

cals), where R -rL !l\ . The radicals formed have a structuralizing effect
C -
- /
\\) 8/

on the rubber, interacting with the latter in two directions. th directions
form polymer radicals. By the interaction of the 8-atom molecular grouping of
the sulfur molecule with the corresponding radical, an intermediate polysulfide
complex is formed, decomposing -with the formation of biradicals sé:-k with a vary-

ing number of sulfur atoms; RS’4Sg ->RS-S'8—>RS-S;(+SQ'_X. Tne addition reaction of
sulfur to rubber is also said to have an ionic nature. The given accelerators
jnitiate the reaction of vulcanization, decomposing into free radicals which, in

turn, interact with the sulfur (sg), forming polysulfides. The latter then de-
compose according to the jonic mechanism. The nomolytic nature of the accelerator
action 1s confirmed experimentally, and labelled atoms were used to determine

which structural factors are responsible for the differences in the vulcanizing {
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action of the sulfenamide compounds. The exchange reaction between the sulfenamide
derivatives of 2-mercaptobenzothiazole and labelled 8§22, in the disulfide bridge
with di-2-benzothiazyldisulfide, was investigated, Experlimental data showed that
the investigated sulfenamide compounds are arranged in the following sequence, ac-
cording to their ability to exchange with the thiobenzothiazole groups: M-cyclo-
hexyl—)N-oxydiethylene-)N,N-dicyclohexyl-)N-phenyl-2—benzothiazolesulphenamide.
A study of the derivatives of 5-methyl-2-thiobenzothiazole shoved that these can
be separated into two groups, corresponding to two tautomeric types of 2-
& w—-—p '//'\~—HH

. i 4

mercaptobenzothiazole (I and II): { ks/é_sn (1 I ,‘l\s/Czs (11).

N
N

Their vulcanizing action was compared with their ability to exchange with thio-
benzothiazole rgdicals. The reaction exchange scheme with S-substituted compounds
and labelled §35 1s analogous to that of the sulfenamide derivatives of 2-mercaptc-
benzothiazole. Data reveal a direct connection between the vulcanization activity
of the investigated compounds and their exchange ability with thiobenzothiazole
radicals. In systems with a mutual activation, i.e., combinations of accelera-
tors (disulfides and mercaptanes), and nitrogen-containing organic bases, the
vulcanization kinetics are characterized by an initial period of a slow vulcaniza- i
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The action mechanism of vulcanization accelerators ADS1/A125

tion, where the rate of the process 1s less than that of the additive action of
accelerators. Further development of the process in the system of the accelera-
tors, without the sulfur and rubber, passes through the following stages:

RS +R'R"NH — RSH+R'R"N"; R'RN’ +RSSR — RSNR"R'4RS° . These stages explain the
formation of the two new and very active accelerators - 2-mercaptobenzothiazole
RSH and sulfenamide RSNR"R' - and can be regarded as the cause of vulecanization
activity increase of the initial binary system of the accelerators, The mutual
activating effect in the double system 1is explained by the chemical action of
the accelerators, the formed intermediate complex 1is capable of decomposing into
radicals, interacting with the rubber and sulfur, There are § figures, 3 tables
and 48 references: 30 Soviet-bloc and 18 non-Soviet-bloc. The references to
the two most recent English-language publications read as follows: G. W. Ross, J.
Chem, Soc., 2856 (1958); J. R. Shelton, E. T, McDonel. Perevod. Knim., 1. tekh-
nolog. polymérov, no. 4, 109, (1960).

ASSCCTIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
(Scientific Research Institute of the Tire Industry)

SUBMITTED: At the Conference of Chemical Analysts of the Rubber Industry,
Moscow, January 1961
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> o D244/D307

AUTHORS: Pel'dshteyn, M. S., Eytingon, I. I. and Pevzner, D. M.
- -

TITL=E: On the vulcanizing action of asymmetric thiuramsul-

phides containing aliphatic and heterocyclic groups

PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 5, 1962, 1115~
1119 .

moYT: The authors investigated the vulcanizing activity of asym-

metric thiuramsulphides conteining piperidine, morpnoline or pi-~

perazine groups together with dimethyl- or dimethylamino groups,

in reiation to the action of tetramethylthiuramsulphide. The vul-~
canization was conducted at 143°C., In addition to the accelerators

(0.5 paris by weight) the mixture contained 100 parts of natural

rubber, 3 parts of S, 5 parts of Zn0, 2 parts of stearic acid and ‘///
40 parts of channel carbon black. For butadiene-styrene rubber, 2 -
paris of S and 50 parts of carbon black were used. The compounds
investigated were shown to be highly active accelerators for the
notural and synthetic rubbers. In comparison with tetramethylthi-
uranmsulphide, the compounds with heterocyclic groups imparted to
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+he rubber nmixtures a considerably greater stability to premature
vulcznization. The asymmetric thiuramsulphides in which the hete-
rocyciic groups contained two hetero-atoms gave an initial dece-
lerated vulcanization unlike that produced by the aliphatic thi-
uramsulohides. There are 5 figures and 2 tables. . /
ASSOCIATION: ©Nauchno-issledovatel!skiy institut shinnoy promy- -
shlennosti (Tire Industry Research Institute)

SUBMITTED: lay 8, 1961
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s/020/62/142/004/014/022
/. R271 B106/B110

/57 920)
AUTHORS: Dogadkin, B. A., Fel'dshte M S., and Belyayeva, E. 3.

TITLE: Reaction of di-2-benzo-thiazyl digulfide with rubbers of
different structures

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 4, 1962, 828-830

TEXT; The reactivity of rubbers of different s tructure (natural, butadiene-
styrene (CKC -30A(SKS-304)), sodium-butadiene (food-CKB(SKB)) and tutsdiem
€K SKD)) rubber) toward thiobenzothiazolyl radicals

was studied. In the reaction with rubber these radicals absord hydroge..
from the rubber chain molecules. This leads to the formation of polymeric
radica} and 2-mercaptobenzothiazole. A mixture of di-2-benzothiazyl
Card 1/%
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Reaction of di-2-benzo-thiazyl... B106/B110

disulfide and N-cyclohexyl-2-benzothiazole sulfene amide served as a source
of thiobenzothiazolyl radicals, since such a mixture yields more radicals
than either component alone. It was found that at 140°C the thiobtenzo-
thiazolyl radicals strip off hydrogen neither from the cyclohexyl amide
groupings nor from the molecules of the solvent (xylene) they are, however,
well capable of rubter dehydrogenation. The most intense delydrogenation
is observed in the sedium-butadiene rubber 6KB. Only traces of 2-mercapis-
benzothiazole are formed in the case of natural and butadiene rubber SKD
which has a8 1-4cis-stmcture. Natural rubber is not noticeably dehydroge- V/y/
nated even when the experiment is conducted in vacuo. Butadiene-styrene
rubber takes an intermediate position between sodium-butadiene und natural
rubber. The difference in the dehydrogenation rate of rubbers in the
reaction with thiobenzothiazolyl radicals is connected with the exisience
of different carbon-hydrogen bonds. Tertiary C-H bonds are rost easily
dehydrogenated. This explains the data in Table 1 (quantity of formed
2-mercaptobenzothiazole as dependent on the structure of the rubber used.
The question whether the observed different reactivity of the rubbers
toward thiobenzothiazolyl radicals influences the rubber structuralizatior
was also studied. Di-2-benzo-thiazyl disulfide gerved as rsdical source.
The reaction of the accelerator with the rubber wus carried out under tha
Card 2/5
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conditions of press cure in the rubber mass at 143°C. Natural, butadiene-
styrene (CK(-30(SKS-30)) and sodium-butadiene rubber SKB with 5.0 parts by
weight of di-2-benzo-thiazyl disulfide were studied. The formstion of cross
links between the chain molecules of rubber was estimated from the swelling
in xylene of rubber mixtures with different time of heating. It was found
that the capability of the rubbers.of being structuralized under the
influence of thiobenzothiazolyl radicals increases in the same order as the
capability of being dehydrogenated. Natural rubber is least, sodium-
butadiene rubber most structuralized. For sodium-butadiene rubber,; the
number of cross links ocourring in the cleavage of one hydrogen atom of
rubber by one thiobenzothiazolyl radical is calculated from the maximum
swelling of rubber in xylene by using the corresponding monographs. The
number of hydrogen atoms absorbed from rubber was calculated from the amount
of 2-mercaptobenzothiazole isolated from the rubber mixture by treating it
with hot acetone. Table 2 shows the results. It can be concluded from the
experimentdl! results obtained that the structuralization of rubbers under
the influence of thiobenzothiazolyl radicals is mainly the result of rubber
dehydrogenation with subsequent recombination of the polymeric radicals.

A paper by B. A. Dogadkin and V. A. Shershnev (Ref. 6: Vysokomolek. soyed.,
Card 3/5
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Reaction of di-2-benzo-thiazyl... B106/B110

1, no. 1, 58 (1959)) is mentioned. There are 2 figures, 2 tables, and T
Soviet references,

ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
(Scientific Research Institute of the Tire Industry)

PRESENTED: September 15, 1961, by A. A Balandin, Academician
SUBMITTED: September 13, 1961 VA/

Tnble 1., Legend: (1) Rubber type; (2) structural formulaj (3) number

of double bonds in .position 4-1, %; (4) smount of 2-mercaptobenzothiazole
formed (after a 60 minute continuous heating up to 140°C) in % of the
initial disulfide; (5) SKB; (6)SKS-30A; (7) §K; (8) SKD; (9) traces.
Table 2. Number of cross links formed in rubber SKB on heating with 5.0
parts by weight of di-2-benzo-thiazyl disulfide. Legend: | (1) Time of
heating, minutes; (2) number of cross links 30*1019, m1=%;  (3) number of
cross links per one H-atom absorbed from rubber; (4) number of H-atoms
absorbed from rubber per cross link.
card 4/5
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Interaction of di-2-benzothiazyl disulfide with rubbers of
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FEL'DSHTEYN, M,S.

Mechanism of the action of vuleanization accelerators, Kauch.i
res. 21 no.3:13-21 Mr 162, (MIRA 1534)

1. Nauchno-issledovatel'skiy institut shinnoy promyshlennostl,
(Vulcanization)
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__ FEL'DSHIBYN, M.3.; BYTINGON, I.T.; PEVZIER, L..%
Vulcanizing action of unsyzmetrical thiuram sulfides containing
aliphatic and heterocycliz greups. Zhur.prikl.khim. 35 no.5:
1115-1118 Yy 62, (MIRA 15:5)

1, Nauchno-issledovatel’skiy institat shinnoy promyshlennosti,
(Thiuran sulfides; {Vulcanization)
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Molecular sieves and their use in the production of rubber goods.
Kauch, 1 rez. 22 no.9:41-46 S '63, : (MIRA 16:11)

1, Nauchno-issledovatel'!skiy institut shinnoy promyshlennosti.
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EYTINGON, I.I.; FEL'DSHTEIN, M,S.; LEVITIN, I.A.; KAMENSKAYA, S.A.

Invastigating some phthalimide derivatives as preventars of premae
ture vuleanization of rubbar compounds, Kauch., i resz., 22 no.11:20-
23 N 163. (MIRA 17:2)

1, Nauchno-issledovatel'skiy institut shinnoy promyshlennosti i
i Moskovskiy shinnyy zavod.
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ACCESSION NR: AP4041459 ' 5/0138/64/000/006/0016/0020

AUTHOR: Fel'dshteyn, M. S., Zhukova, V, 4. ‘ .
. TITLE: "Vulcamzxngeffeot nf alkylphenoliormaldehycie resing

SOURCE: Kauchuk i resina, no. 6, 1964, 16-20

TOPIC TAGS: resin, alkylphenolformaldehyde, vuleanization, p-tnrt.-butylphcnolformaldehydé;
tin chloride, electron paramagnetic resonanco, rubber, synthetic rubber, butadiene styreno
rubber

A
AB3TRACT: In order to determine the relationship betweon the attainable vuleanizing effect
and the amount of resin reacting chemically with the rubber, as'we.l as the effect of the
acczlerator Sn Cl,- 2H 0O, the authors compaved the vulcanizing effact of -tert. -bulylphenol-
for.naldehyde resfn on%)utad)'ane—-s.yrene rubber with that of sulfuy vuleanizing systems, both
at 163C for up to 140 minutes. A correlation between the offectiveness of the vulcanizing
action and the amount of p-tort..-butylphenolf\n~maldehyde resin reacting chemically with the
mbacrA(SKS-SOA) was shown. Stannous chloride dihydrate was found to increase the rate
of i1teraction between tho rubbor and the p-te.rt.-butylphenolformaldehyde resin but not

to change the number of cross-linkages ultimately formed. Experiments showed that after

Card - »2
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ACCESSION NR: AP4041459

120-140 minutes of heating, almost all the added resin becamo chemically attached to the
cubber. In the presence of stannous chloride dihydrate, tho reaction between the rubber
and the vulcanizing agent proceeded much more rapidly, and after heating for 20 minutes,

.+ the amount of resin reacted accounted for 90% of its initial content, The kinotics of tha formation
of cross-linkages are similar in slope to the curves of the combination of p-tert. -butylphenol-
formaldehyde resin with the rubber. Using the method of electron paramagnetic resonance, it |
was shown that the free radicalg formed at the temperature of vulcanization play a great role i
in the cross-linking action of alkylphenolforn:.ldeydo resins. S, N. Dobryakov and

S. M. Kavun also took part in the work," Oriy. art. has: 6 figures, 1 table and 1 chemical
formula. :

- ASSOCIATION: Nauchno-isgledovatel'sldy ingtitut shinnoy promy*shlonnosti (Scientific -
Rescarch Institute of the Tire Industry) -

P SIS SR M v it v e

SUBMITTED: 00 , T ENCL: 00 :
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DOGADKIN, B.A.; FEL'DSHTEYN, M.S.; BELYAYEVA, E.N.

Interaction of vulcanization accelerators with rubbers of

various structures, Vysokom, soed. 6 no,41635-641 Ap '64.
_(MIRA }7:6)

1. Nauchno-issledovatel'skiy institut shinnoy promyshlenriosti,
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.GCESSION NR: APL026367 8/0138/64/000,/003/0025/0029 ;
AHTHORSS Fel'dshteyn, M. s.i Gorelik, Ho V.

'PITLE: N-hexamethylene-2-benzothiasolsulphenamide as an accelerator in the
vulcanization of rubber \ X

W, ;
SOURCE: Kauchuk i reszina, no. 3, 194k, 25-29 ;

TOPIC TAGS: rubber, vulcanization, vulcanization acéelorator, N-hexamethyleng=2-
benzothiazolsulphenamide, sulphenamide BT, sulphenamide TS, structwration, scorchs -
ing, scorching resistance, butadiene-styrene rubber i

ASSTRACT: The effectiveness of N-hexametlylene-2-benzothiazolsuhenamide (HMBIS)
as an accelerator in the vulcanization of rubber was tested in comparison with
sulphenamides BT and TS. Various compounds on the base of butadiene-styrene
rubbers S85-30 and SXS-30CARM and .on_natural rubber were vulcanized at ﬂ‘gc and , -
163C in the presence of 1.1% of accelerator. The resulting products were subjected
to physical and medhanical tests. It was found that the use of HMBTS in associa=
tion with channel carbon black on a SKS=30ARM base at 1i3C resulted in a vulcan-
izate possessingisiightly higher walies of the elongation modulus than the samples
with BT and TS, When used on a base of natural rubber with the addition of 2% _

___Corg/a ' ‘ ) A
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sulfur, the HMBIS-hccelerated wilcanizate (produted at 143C) proved superior to

the samples contaihing BT snd TS ndt only in modulus but in strength as well. An
increase of the vulcanization telperature to 163¢ on a natural rubber base reduced
somewhat the strength of all the wulcanizates, biit here, too, HMBIS was superior. |
In order to ascartéin the formatlon of C-C bonds during the wulcanization proogss, '
tests were performéd on compounds ofi a SKS-30 base, where the resulting products
:were extracted with chloroform, ‘It was found that the presence of HMUTS caused a

| higher degree of' spructuration of the vulcanizate than the BT accelerator, due to :
‘the higher reactivity of EMBTS, dspecially during the main period of vulcanization, !
© Thanks for assistance are given to M. I, Shubina, Orig. art. hass 1 table and 6
i i' charts. " ’ . !

| ASSOCIATION: Nauchno-issledovatel!skiy institut shinnoy promy#shlemnosti (Scien- -
| ‘tifiec Research Institute of the Tire Industry); Nauchno-issledovatel'skiy institut
; ' organicheskikh poluproduktov i krasiteley (Scientific Research Institute of Organic .
 Intermediate Products and Dyes)' - '

(]
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order of rubber compounds.,
natural rubber. Reversion occurred on

ons and temperatures. This

prior polysulfide
r cyclic structures. Synthetic
rubbers were less subject to reversion, presumably because of the
resence of side groups, For best vulcanigzation results with this
iccelerator, temperatures of 153-163C and minimal additions of ele-~ °
rental sulfur are recommended, Orig. art. has: 3 figures.
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GORELIK, M,V.; KONONOVA, T.P.; FEL'DSHTEYN, M.S5.; URAKOVa, I.S.

Sulfenamidss based on hexamethylenimine, Zhur. ob, khim,
3, no, 511577-1581 My '64. (MIRA 1727

1. Nauchno-issledovatel'-~“iv institut organicheskikh polu-

produktov i krasiteley i Nauchno-issledovatel'skiy institut
shinnoy promyshlennostdi,
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FEL'UGHTEYN, M.S,; ZHUKOVA, V.A.

Vulcenizing effect of alkylphenol-formaldehyde resins,
Kauch. 1 rez. 23 no.6:16-20 Je '64. (MIEA 17:9)

1. Nauchno-issledovatel'skiy inatitut shinnoy promyshlennosti,
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Ful'DSHTEYH, il.8.3 GORELIK, M.V.; BESKINA, I,G.; RONGEOVA, Ta¥.

e A e 2t 3o

1 »
Comparative study of the vulearization activity of eulfena:n-lde
end bis-sulfenamide derivatives of benzothiazole, Zhur. prixl.

. .12:2696-2701 D '64.
khim. 37 no 9 (31RA 18:3)

1. Nauchno-issledovatel'skiye instituty shinnoy promyshlennosti
i organicheskikh poluproduktov i krasiteley.
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AUTHORS: Fol'dshteyn, M, S.; Gorelik, M, V.; Pevaner, D. M. Sakhashchik, 5. V.

TITLE: 2-(aminodithio)behztt’l}i&zoles as agents and nccalerntorséf vulcanization
¥ : : 24_ — ,
| SOURCE: Kauchuk i rezina, no. 6, 1965, 8-12

'TOPIC TAGS: ~vulcanization', vulcanizate, aminodithiobonzthiazola, catalyst,
vulcanized rubber - o

ABSTRACT: The investigation was undertaken to substantiate the work of J. G.
Lichty, J. O, Cole, A, F, Hardman, et al (Ind, Eng. Chom., Prod., 2, 1, 16, 1963)
on 2-(morpholinédithio) benzthiazole (1), and to characterize vulcanizing and,
catalytic properties of 2-(piperidinodithio) benzthiazole (11). The kinetics of
vidcanization and the effoct of carbon black and sulfur on the vulcanization woere
determined and compared with the results produced on H,N'-dithiomorpholine (111)°
It was found that the action of I and II is similar to that of III. The spoed
and effectivenoss of vulcanization of II and III for sulfur-froe rubber mixtures
‘are superior to I and to thiuramdisulfides. In sulfur-containing rubbor mix-

© tures, 2-(aminodithio)benzthiazoles act as high-officioncy vulcanizing accelor=-

|. ators, In comparison with 2-bonzthiazolsulfenamides, the former yleld
[ard 1/2 o -
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_ ACCESSION NR: AP50166 fy Y %

ACCESSION 5016634 \4;’*4' ‘ -y /¢
vulcanizates from natural rubber and butadiene-styrens synthetic rubber which
"have greater tensile gtrength than tho latter. The effect of Z-Qmorpholinedithio)‘ :
benzthiazole is inferior to sulfenamide-M but similar to sulfenamide-BT. M. I,
Shubina collaborated in the experiments. Orig, art. has: 1 table, 7 graphs,

| and 3 formulad.

: ' | é5% v
- ASSOCIATION: Nauchno-issledovatel'skiy institut‘(shinnoy promyshlepnosti (Scien- | ;

| tific.Research Institute for Rubbe: r Tire Industry); Nauchno-issledovatel'skly - -
“Institut organicheskikh poluproduktov i krasiteloy (§vc_iﬁ.entific Research Inatitute

of Organic Intermediates and Dyes) ./
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FEL'DSHIEYN, M.S.; BESKINA, 1,G,j GUR'YANGVA, Yo.N.

‘Mechaniem underlying the action of 2-benrothiazole sulfemamide
derivatives as wvulcanization accelerators. Zhur, prikl, khim,
38 no,5:11118-1121 My '65, (MIRA 18:11)

1, Rauchno-issledovatel'skiy institut shinnoy promyshlennosti
i Piziko-khimioheskiy institut imeni L,Ya, Karpova,
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AUTHOR: Dogadkin, B, A.; Skorodumova, Z. V.; Fel'dshteyn, M. S. Jo

- ' S
ORG: Scientific-Research Institute of the Tire Industry, Moscow (Nauchno-issledovatel'skly
institut shinnoy promyshlennosti) (
1

\ .
TITLE: The influence of carbon black on the interaction of rubber with sulphur and
accelerators

SOURCE: Kolloidnyy zhurnal, v. 28, no, 2, 1966, 214~217
TOPIC TAGS: butadiene styrene rubber, dehydrogenation, vulcanization, carbon black

ABSTRACT: Two series of experiments were carried out to define the influence of alkaline
caTbon blacks in accelerating the attachment of sulphur and improving its maximal combined
content, improving the modulus, and lowering peak value of swelling. The first concerned /
effects of channel black and Phﬂbnck 0 on dehydrogenation in the butad{ene styrene rubber !
system SKS-30A/(100 parts by weight) plus 7 parts di-2benzthiazyldisulfide plus 50 parts car-
bon black. The Becond series utilized the same system with an addition of 3 parts sulphur. '
Dehydrogenation and interaction of rubber and sulphur are both activated by the presence of !
Philback 0. Channel black promotes attachment of accelerator radicals to molecular chains F

UDC: 541.182:546.22
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of the rubber, but suppresses the other named reactions, Experimental results served to
clarify modifications of vulcanization kinetles induced by the presence of various types of

carbon black, Orig. art, has; 6 figures.

SUB CODE: 07,11/ SUBM DATE: 03May66/ ORIG REF: 007
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INVENTOR: Chertkov, Ya. B.; Zrelov, V. N.; Shchagin, V. M.} Pel'dstee M. §.3
Rybakov, K. V. w.%m
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SOURCE CODE: UR/0413/66/000/014/0055/0055

ORG: none .

| ”Y 4@
TITLE: Method of removing minute contaminants from [jet] fuelsi’ Class 23,
No. 183859

SOURCE: Izobret prom obraz tov zn, no. 14, 1966, 55
TOPIC TAGS: jet f‘uelE 'fuel additive, fuel contamination, coagulent—additive

ABSTRACT: An Huthor: Certificate has been issued for a method of removing minute
contaminants from [jet] fuels as per Author Certificate No. 173363 but involving
sulfenamide derivatives [unspecified] of 2-benzothiazole as the coagulating additive
{Author Certificate No. 173363 concerned a method of removing minute contaminants
by filtration, featuring the addition to the fuel of octadecylamidoxylbutyric acid
[sic] as a coagulating additive to increase the speed and degree of purification].[SM]

SUB CODE: 21/ SUBM DATE: O02Nové3/ ATD PRESS: S©06/
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jTITLE: A method fdr sulfur vulcanization of raw rubber. Class 39, No. 189566
! [announced by .the Scientific Research Institute of Rubber and Latex Products (Nauchno-
.issledovatel'skiy institut rezinovykh i lateksnykh izdeliy))

' SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 24, 1966, 68

TOPIC TAGS: vulcanization, rubber, sulfur, compound

ABSTRACT: This Auﬁhor's Certificate introduces a method for sulfur vulcanization of
ravw rubber in the presence of sulfenamide accelerators. Two increase the sccrching
resistance of rubber stocks and to produce high-modulus rubber, N-cyclohexyl-N'-

(cyclohexamethylenethiocarbamwlthio)—2-benzothiazolsulfenamide is used as the sulfena-
mide accelerator.
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GRINBAUM, Ya.; FEL!DSHTEYN, V.

Movable dryers for ear corn. Muk.-elev. prom. 25 no.4:30 Ap
59, ‘ . -~ (MIRA 13:1)

1.Zastavekiy khlebopriyemnyy punkt (for Orinbaum), 2.0desskoye
oblastnoye upravleniye Gookhlabinlpoktligt; (for Pel'dshteyn).

(Corn (Maize)~-Drying
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80V/169-59-3-3193
Translation from: Referativnyy zhurnal, Geofizika, 1959, Nr 3, p 160 (USSR)

AUTHORS: Fél'dshteial Ya.I.i Kurdina, Ye.I,

TITLE: The Magnétic Variations in the Region of the Aurora Polaris\ i~
Zone -

PERIODICAL: V sb.: Probl. Arktiki, Nr 3, Leningrad, "Mcrsk. Transport, 1958,
pp 53 - 59

ABSTRACT: This is a description of investigations of the geographic
distribution of the variations of the magnetic elements D, H,
Z in the region of the Dixon §eopl\vsical observatory. The
magnetic variations were recorded at different distances from
the observatory by a mobile Brunelli magnetlc statlon. All
investigations were related to the stable state of the magnetic
field, The greatest difference in shape and phase of the
variations was observed with the Z-component at a distance of \/

—
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80v/169-59~3-3193
The Magnetic Variations in the Region of the Aurora Polaris Zone

800 km from Dixon (the variations in Z are often detected in the antiphase),
Noticeable changes 1n the character of the Z-variations were not nbserved
at distances of about 10 km from Dixon, The Bruneili magnetic station
gives a qualitative record of the magnetic field variations in a wide

range of changes,

M.A. Belousova

/
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FRL'DSHTEIN, Ya,.I,

OoogmphE diatribution of auroras in the western part of the
Soviet Aratic. Probl.,Arkt. no.4il5-49 '58, (MIRA 11112)
(Auroras)
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